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Cross-lagged analysis of primary healthcare continuity and health
outcomes among diabetic patients in Yuhuan City
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[ Abstract] Objective To evaluate the continuity of primary healthcare services among patients with
diabetes, analyze the bidirectional associations with health outcomes and medical costs, and provide
evidence for improving continuity of care in county-level healthcare institutions. Methods We included
4 104 patients diagnosed with diabetes in Yuhuan City, Zhejiang Province, who had at least three outpatient
visits per year between 2021 and 2024. Data were obtained from residents’ health records, chronic disease
follow-up records, and the county medical consortium information system. Service continuity indicators
were constructed, including the usual provider of care (UPC) index, the primary healthcare index
(PHCI) , and a binary variable, which was established to indicate whether the patient’ s usual provider of
care was a primary healthcare institution (primary healthcare institutions as usual provider of care, PHC-
UPC). The measurement periods were defined as T1 (2021-2022) and T2 (2023-2024). Cross-lagged

panel models were employed to examine the dynamic associations between primary healthcare continuity,
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hospitalization, glycemic control, and medical costs. Results Both PHCI and PHC-UPC at T1 were
associated with a lower likelihood of hospitalization at T2 (y=-0.047, P<(0.05; y=-0.042, P<(0.05) ,
while poor glycemic control at T1 was associated with a lower PHCI at T2 (y=-0.023, P<(0.05). For
costs, higher PHCI and PHC-UPC at T1 were significantly associated with lower outpatient and inpatient
expenditures at T2 (P<C0.001). Conclusion The continuity of primary healthcare services among
patients with diabetes in Yuhuan City was generally at a relatively high level, which was associated with
subsequent reductions in healthcare expenditures and a lower risk of hospitalization. Meanwhile, patients

with suboptimal glycemic control demonstrated higher continuity of primary care utilization in the

subsequent period.
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Tab1 Comparison of continuity and outcome variables between two periods in diabetes patients

[n(%) orz +5]

Admission
Yes 1041 (25.4)
No 3063 (74.6)

Glycemic control

Good 2132 (51.9)

Poor 1972 (48.1)
PHC-UPC

1 3285 (80.0)

0 819 (20.0)
UPC 0.691 (0.188)
PHCI 0.739 (0.271)

Outpatient costs (in RMB) 2824.10 (3 037.44)

Inpatient costs (in RMB) 1036.98 (3 130.64)

x’=52.12 <0.001

1504 (36.6)

2600 (63.4)
2°=146.87 <0.001

1911 (46.6)

2193 (53.4)
7’=1.65 0.200

3314 (80.8)

790 (19.2)
0.677 (0.188) 2=4.78 <0.001
0.745 (0.265) 2=-2.39 <0.001
3357.80 (3 605.99) 2=—13.54 <0.001
2554.76 (7 124.34) z=-14.92 <0.001

T1 period: 2021-2022; T2 period: 2023-2024. PHC-UPC: Primary healthcare institutions as usual provider of care; UPC: Usual provider of

care; PHCI: Primary healthcare index. y* represents the McNemar test statistic, and z represents the Wilcoxon signed-rank test statistic.
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Double arrows represent correlation coefficients, and single arrows represent path coefficients. Solid lines indicate statistically significant
coefficients, while dashed lines represent non-significant coefficients. PHC-UPC: Primary healthcare institutions as usual provider of care; UPC:

Usual provider of care; PHCI: Primary healthcare index. "P<C0.05, @P<C 0.01, ’P<C 0.001.
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Double arrows represent correlation coefficients, and single arrows represent path coefficients. Solid lines indicate statistically significant

coefficients, while dashed lines represent non-significant coefficients. PHC-UPC: Primary healthcare institutions as usual provider of care; UPC:

Usual provider of care; PHCI: Primary healthcare index. '""P<C0.05, “P<C0.01, ’P<C0.001.
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Fig2 Cross-lagged model of primary healthcare continuity and healthcare costs in patients with diabetes
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